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Abstract 
Gross value of construction work in the repair, maintenance, minor alteration and addition 
(RMAA) sector in Hong Kong has expanded dramatically by 58% from 1998 to 2007, 
accounting for over 53% of the whole construction market in 2007. Unfortunately, the portion 
of industrial accidents arising from this sector also increased substantially during the same 
period. It is, therefore, imperatively important to improve the safety performance of the RMAA 
sector. This paper has set out the objectives to examine safety statistics of RMAA works; to 
compare them with those of greenfield projects; and more importantly, to highlight potential 
hurdles encountered in the process of comparison and finally to provide effective 
recommendations for overcoming these impediments.  
The Census and Statistics Department and the Labour Department are the two major 
government bodies in Hong Kong compiling official statistical data of construction output and 
safety performance of the construction industry respectively. An analysis of their statistics 
suggests that there are ambiguities in their classifications of construction work. Besides, while 
the accident rate per 1,000 workers has been widely accepted as the primary indicator of safety 
performance, no such data is available for RMAA works due to the lack of an accurate record 
of workers in this sector. Worse still, under-reporting of minor injuries largely exists in the 
RMAA sector, which creates extra difficulties for the measurement and comparison of safety 
performance between the RMAA and greenfield sectors. To strive for continuous safety 
improvement of RMAA works, comparable safety statistics should be compiled for this sector. 
This requires more efforts devoted by all the stakeholders to the capturing of employment 
figures and raising of overall accident reporting level for RMAA projects. 
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1. Introduction 
Unlike other Chinese mainland mega cities which are currently under substantial demand for 
new construction, the focus of the construction industry in Hong Kong has started to shift to the 
repair, maintenance, minor alteration and addition (RMAA) sector. According to the Rating and 
Valuation Department (2009), over sixty percent of private domestic buildings in Hong Kong 
have been completed for more than 20 years. Ageing and deterioration of old buildings and 
infrastructures have stimulated an increasing need of RMAA works, which accounted for 
approximately 53% of the whole construction market in terms of gross value of work in 2007, 
representing a dramatic expansion by 58% between 1998 and 2007. 
The increasing volume of RMAA projects has inevitably brought about more concerns over 
safety performance in this sector. As reported by the Labour Department (2008), the percentage 
of industrial accidents in RMAA projects to all construction injuries has almost trebled over the 
past decade, standing at over 50% in 2007. The need to improve safety performance in this 
growing sector is all the while more urgent. 
To strive for continuous safety improvement in the RMAA sector, a set of well compiled 
accident statistics is imperative to enable industrial practitioners, researchers and government 
bodies to monitor its safety performance and formulate intervention strategies. In this regard, 
this paper aims to analyze safety statistics of RMAA works; to compare them with those of 
greenfield projects; and more importantly, to identify shortcomings of the process of 
comparison and finally to recommend some necessary remedial measures for improvement. 
2. An Overview of RMAA Works 
The concept of building life cycle provides the necessary ground for defining RMAA works. 
The life cycle of a building is the time interval that commences with the initiation of the 
development decision and terminates with the disposal of the asset (BS3811:1993). Within this 
interval, repair and maintenance is usually the process spanning over the longest period, 
compared with other processes such as acquisition and demolition. As soon as being 
constructed the building begins to deteriorate, such that maintenance activities are required to 
ensure that the fabric and facilities of the building function at an acceptable level.  
According to the BS3811:1993, maintenance is defined as “the combination of all technical and 
administrative actions, including supervision actions, intended to retain an item in, or restore it 
to, a state in which it can perform a required function”. This definition involves two processes: 
‘retaining’, i.e. work carried out in anticipation of failure, and “restoring”, i.e. work carried out 
after failure. The former is usually referred as “preventive maintenance” while the latter is 
often perceived as “corrective maintenance” (Wordsworth, 2001). Repair is defined in the same 
standards as ‘that part of corrective maintenance in which manual actions are performed on the 
item’. Repair and maintenance therefore covers all the activities undertaken to sustain the 
performance of both the building fabric and the associated services installations. 
It is generally conceded that repair and maintenance should also include a reasonable element 
of improvement (Wordsworth, 2001). For example, as a result of technological development, 
worn out building services installations would usually be replaced with up-to-date systems. 
However, the phrase ‘to retain or to restore’ under the definition of maintenance suggests the 
initial standard be taken as the proper basis. If the required function is altered or raised in 
standard where retaining or replacing the existing components may not be able to serve the 
needs, minor alteration and addition works would be required. 
Although both deal with existing buildings, RMAA works are clearly different from major 
redevelopment work as the former is undertaken to maintain the existing functional life of a 
building whilst the latter creates a new one. Major redevelopments usually involve large-scale 
improvement or conversion work and aim at largely adapting to or increasing the utility of the 
building. Conversion is usually triggered by the substantial changes in the major use of the 
building and improvement driven by the need for an overall upgrading of the functional 
performance to make a building safer, healthier, more efficient, economical, comfortable, 
convenient or attractive (Catt and Catt, 1981).   
3. The Rise of RMAA Works in Hong Kong 
3.1 Increased Market Share 
As a highly developed international metropolis, Hong Kong may have already built most of the 
buildings and infrastructures required to meet the social and economic demands. Hence, it is 
not surprising to see a gradual decline in investment of new construction works in Hong Kong 
over the past decade. By contrast, the repair, maintenance, minor alteration and addition 
(RMAA) sector has expanded significantly during this period, due to the ageing and 
deterioration of existing built environment. According to the Rating and Valuation Department 
(2009), over 60% of private domestic buildings have been completed for more than 20 years. 
The need to upkeep the performance of such huge amount of old buildings alone already 
suggests a promising future for the RMAA sector. 
Table 1 gives information about the gross value of construction work over the last ten years. In 
terms of market share, the RMAA sector has surpassed new works sector for the first time in 
2006, contributing to 53.5% of the total construction market in that year. The proportion of 
RMAA works to total construction market has doubled between 1998 and 2007 with a drastic 
increase by nearly 60% in gross value. 
Table 1: Gross value of construction work at current market prices (1998 -2007) 
Unit: HK$ million at current prices  
                1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
Residential (A) 48 761 56 225 51 920 41 774 36 503 28 612 20 085 16 945 15 518 16 064 
Non-residential (B) 33 866 20 455 17 407 16 026 16 502 18 243 17 425 17 060 14 161 17 289 
Civil Engineering (C) 19 349 16 873 20 583 24 491 21 358 20 710 19 044 14 686 12 311 10 123 
Total Construction Investment 
(A+B+C) 
101 975 93 553 89 910 82 290 74 362 67 564 56 553 48 691 41 990 43 476 
Repair, Maintenance, Minor 
Alteration and Addition (D)1 
31 341 32 884 32 161 31 696 31 638 31 468 36 618 42 160 48 240 49 390 
Total Construction Market 
(A+B+C+D) 
133 316 126 437 122 071 113 986 106 000 99 032 93 171 90 851 90 230 92 866 
Percentage of RMAA Works to 
Total Construction Market (%) 23.5 26.0 26.3 27.8 29.8 31.8 39.3 46.4 53.5 53.2 
(Adapted from the “Report on the Quarterly Survey of Construction Output, Table 1A and 
Table 3, Census and Statistics Department (C&SD) of the HKSAR Government”) 
1. C&SD named this figure as “Locations other than sites” which means “Works at 
locations other than construction sites includes minor new construction activities and 
renovation works at erected buildings and structures; and electrical and mechanical 
fitting works at locations other than construction sites". 
3.2 Additional Government Expenditure 
Besides the increasing market demand for RMAA works, the Hong Kong SAR Government 
also planned to increase the capital expenditure in minor works projects in 2009-10 by HK$998 
million, from HK$7,574 million to HK$8,562 million, in order to implement 22 additional 
minor works projects. The approved expenditure in the last financial year of 2008-09 is HK$6.9 
billion.  
According to the Administration (LegCo, 2009), the aim of implementing more minor works 
projects is to preserve and create jobs and support small and medium-sized enterprises under 
current economic recession, as this type of projects in general allows speedy implementation, is 
more labour intensive as compared with major capital projects, and better suits the 
implementation capability of small to medium-sized contractors. 
The additional projects include refurbishment of the exterior of 50 government buildings, 
renovation of aged protective surfaces of 500 slopes, the installation and retrofitting of energy-
efficient facilities for various government departments, and provision of green roofs on 40 
government buildings. According to a government spokesman, the additional expenditure is 
expected to create about 1,600 jobs and save energy cost of about HK$17 million and reduce 
the emission of over 14,000 tonnes of carbon dioxide (CO2). 
4. Comparison of Safety Performance 
4.1 Safety Performance of Construction Industry 
Safety performance of the construction industry in Hong Kong has achieved continuous 
improvement over the past decade. As shown in Table 2, the number of industrial accidents in 
the construction industry dropped dramatically by 84.5%, from 19,588 in 1998 to 3,042 in 
2007, whilst the accident rate per 1,000 workers fell significantly by 75.6%, from 247.9 in 1998 
to 60.6 in 2007. It should be noted that the decrease in the accident rate (75.6%) is less 
significant than that in the accident number (84.5%). This might be attributed to the shrinking 
construction market hence resulting in a decrease of workers being engaged in this industry. 
Table 2 Industrial Accidents of the construction industry (1998-2007) 
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
(a) All reported construction 
accidents 1 & 2 
19 588 
(56) 
14 078 
(47) 
11 925 
(29) 
9 206 
(28) 
6 239 
(24) 
4 367 
(25) 
3 833 
(17) 
3 548 
(25) 
3 400 
(16) 
3 042 
(19) 
(b) Accident rate per 1 000 workers 3 247.9 198.4 149.8 114.6 85.2 68.1 60.3 59.9 64.3 60.6 
(c) All reported accidents in RMAA 
projects 2 & 4 
3 510 
(7) 
3 328 
(10) 
3 402 
(12) 
2 582 
(4) 
1 925 
(10) 
1 485 
(8) 
1 454 
(6) 
1 509 
(12) 
1 697 
(9) 
1 524 
(6) 
(i) No. of reported accidents in RMAA 
Works in public sector sites 2 & 5 
466 
(0) 
449 
(3) 
475 
(1) 
331 
(2) 
250 
(2) 
158 
(2) 
104 
(0) 
64 
(2) 
60 
(5) 
50 
(1) 
(ii) No. of reported accidents in 
RMAA Works in private sector sites 2 
3 044 
(7) 
2 879 
(7) 
2 927 
(11) 
2 251 
(2) 
1 675 
(8) 
1 327 
(6) 
1 350 
(6) 
1 445 
(10) 
1 637 
(4) 
1 474 
(5) 
(d) All reported accidents in 
greenfield projects [(a)-(c)] 2 16078 
(49) 
10750 
(37) 
8523 
(17) 
6624 
(24) 
4314 
(14) 
2882 
(17) 
2379 
(11) 
2039 
(13) 
1703 
(7) 
1518 
(13) 
Percentage of RMAA accidents to all 
reported construction accidents 
[(c)/(a)] 
17.9% 23.6% 28.5% 28.0% 30.9% 34.0% 37.9% 42.5% 49.9% 50.1% 
(Adapted from “Accidents in the Construction Industry of Hong Kong (1998 – 2007), Tables 
1&2, Labour Department of the HKSAR Government”) 
1. The figures cover accidents occurred to workers (employees) whose accidents are 
reported by their employers under the Employees’ Compensation Ordinance (ECO). 
2. Figures in the brackets denote the number of fatalities. 
3. The employment figures for computing the accident rate per 1,000 workers are based 
on the number of manual site workers published by the C&SD. 
4. According to the C&SD, the employment figure for RMAA works is not available and 
hence, it is not possible to compute the accident rate for such sector. 
5. Public sector sites include projects commissioned by the Government of the Hong Kong 
Special Administrative Region, Mass Transit Railway Corporation, Kowloon-Canton 
Railway Corporation and Airport Authority. 
It is worth noting that the rate of decrease of the accident rate in the construction industry has 
slowed down in recent years, while the number of fatal accidents showed slight fluctuation 
between 2001 and 2007, after a sharp decrease from 1998 to 2000 (Figure 1).  
Figure 1 Accident rate and number of fatal accidents in the construction industry (produced 
from Table 2)  
4.2 RMAA Projects vs. Greenfield Projects 
Drastic improvement has been achieved in the safety performance of the greenfield sector with 
the number of industrial accidents dropping substantially by 90.6% from 16,078 in 1998 to 
1,518 in 2007. In comparison, the change seems to be less significant in the RMAA sector, 
where the accident number decreased by 56.6% from 3,510 in 1998 to 1,524 in 2007 (Figure 2). 
Due to a slower falling rate in the number of RMAA accidents, the percentage of RMAA 
accidents to all construction accidents increased correspondingly from 17.9% in 1998 to 50.1% 
in 2007, already surpassing the portion of greenfield accidents. 
 
 
 
 
Figure 2 Comparison of number of accidents between RMAA and greenfield projects 
(produced from Table 2) 
Figure 3 Comparison of number of fatal accidents between RMAA and greenfield projects 
(produced from Table 2) 
As to the number of fatal accidents, a much faster falling  rate has also been recorded in the 
greenfield sector. There were 49 fatal construction accidents suffered in the greenfield sector in 
1998 and the figure fell sharply to 13 in 2007, representing a decease by 73.5%. By contrast, 
the number of fatal accidents in the RMAA sector fluctuated significantly between 1998 and 
2007 (Figure 3). 
The large difference in the falling raw rates of the number of fatal and non-fatal accidents, 
however, is insufficient to justify which sector had a better safety performance. It should be 
noted that construction volume of RMAA projects has expanded substantially over the past 
decade, while the greenfield sector suffered considerable contraction. The change in 
construction volume will inevitably affect the probability of incidence in construction 
accidents. In other words, it is possible for a sector better regulated with safety rules to incur 
more occupational injuries given a larger volume of work.  
The accident rate is usually used as a supplementary parameter to the number of accidents in 
comparing safety performance between different sectors since it offers the advantage of 
capturing the effect of construction volume on the frequency of accidents. Nonetheless, 
according to the Census and Statistics Department, there are no employment statistics available 
for RMAA works and hence, it is not possible to calculate the accident rate for this sector and 
compare it with other sectors.  
In order to compare the safety performance between RMAA and greenfield projects based on 
existing data sets, the number of construction workers can be replaced by construction output 
for calculating the accident rate (e.g. accident rate per HK$ million). The authors understand 
that the same amount of money in the RMAA projects normally generates more employment 
opportunities than greenfield projects, due to their different nature (LegCo, 2009; Ng et al., 
2007; Wong and Wong, 2006). However, using construction output offers a more reasonable 
approach when compared with looking solely at the number of accidents. 
4.3 Difficulties Encountered with Data Comparison  
Ambiguities in classification of construction work 
As shown in Figure 4, the Census and Statistics Department (C&SD) classifies construction 
works into two major categories, namely “construction works at construction sites” and 
“construction works at locations other than sites”. “Construction site refers to a demarcated 
locality where one or more major stages or processes of construction works such as site 
formation, piling, caissons and superstructure erection, are being carried on. It differs from 
fitting, decoration and other construction works done on erected buildings and structures. On a 
construction site, the entire building/structure in question, being unfinished, is not issued with a 
Certificate of Completion/Occupation Permit and is as yet not ready for use according to its 
intended purposes.” This definition implies the former category can be generally regarded as 
greenfield projects and the latter RMAA projects.  
The Labour Department also classifies construction works into two categories, namely “new 
works” and “RMAA works” (Figure 5). “New Works refer to those construction sites where 
new development or re-development works are being carried out and of which the employment 
figures on the number of manual site workers are captured and published by the Census and 
Statistics Department”, while “RMAA works means repair, maintenance, alteration and 
addition and refers to those minor works such as construction projects for village-type houses in 
the New Territories, minor alterations, repairs, maintenance and interior decoration of existing 
buildings”. It appears that the Labour Department follows the same criteria in classifying 
construction works, i.e. the scale of work distinguished by whether there is a site for the work 
Construction works at locations 
other than sites 
Construction works 
Construction works at 
construction sites 
Private sector 
construction sites 
Public sector 
construction sites 
General trades Special trades 
to be executed and whether the employment figure of the manual workers can be captured by 
the C&SD. 
 
Figure 4 Categorization of construction works by the Census and Statistics Department 
(Source: Report on the Quarterly Survey of Construction Output, C&SD)  
 
 
 
 
 
Figure 5 Categorization of construction works by the Labour Department (Source: Accidents 
in the Construction Industry of Hong Kong (1998 – 2007), Labour Department) 
The analysis reveals that employment figures provided by the C&SD do not cover the RMAA 
projects. It is thus questionable that the Labour Department uses the figures to calculate 
accident rates for the whole construction industry. They should rather compute the accident rate 
only for the greenfield projects. 
Under-reporting of minor injuries 
According to Clause 56 of the Construction Sites (Safety) Regulations, a contractor is not 
required to notify the Commissioner for Labour of the construction work he undertakes if (i) 
“he has reasonable grounds for believing that the work will be completed in a period of less 
than 6 weeks”, or (ii) “not more than 10 workmen are or will be employed on the work at any 
one time”. This implies that the Labour Department is usually not aware of the undertaking of 
Construction Works 
New Works RMAA Works 
many RMAA projects due to their minor scale. Consequently, as pointed out by Cheung (2005), 
many minor injuries in this sector are not likely to be reported to the Labour Department. It is 
not until some serious industrial accidents happen would such works come to the notice of the 
Labour Department. With significant under-reporting of minor injuries in the RMAA sector, it 
is difficult, if not impossible, to compare safety performance of RMAA projects with that of 
greenfield projects. 
Lack of employment figures 
The accident rate per 1,000 workers has been widely accepted as the primary indicator of safety 
performance of greenfield projects. However, no such information is available for the RMAA 
projects because of the lack of an accurate record of workers in this sector. It is well understood 
that the RMAA projects are usually undertaken by small-sized contractors with only a few 
workers hired. The project durations are usually short and the employment is highly unstable. It 
is hence very difficult for the C&SD to capture their employment figures or to enforce the 
contractors to report on such figures. 
It has been advocated to compare their safety performances by the accident rate per value of 
construction output in each sector. However, the basis of this comparison is also questionable 
because different sectors may require different degrees of labour intensiveness. RMAA works 
tend to require far more workers than for the same amount of work done in greenfield projects. 
All these potential deficiencies reveal that the RMAA sector is lacking in precise measurement 
of safety performance to enable inter-sector comparisons. To strive for continuous safety 
improvement of RMAA works, more effort should be devoted to the capturing of employment 
figures and raising of overall accident reporting level so as to derive more comparable safety 
statistics for this sector.   
5. Conclusions 
The increasing volume of RMAA projects will be likely to drive up the number of industrial 
accidents in this sector. This projected increase stimulates the need to exercise extra care to 
monitor the RMAA safety performance. Accident data is very important to industrial 
practitioners to enable them to measure such performance and to learn from past mistakes. As 
commented by Brace et al. (2009), a lack of proper accident data sets, whilst not an underlying 
cause in itself, could be a de-motivator and barrier to move things forward. Well compiled data, 
by contrast, will largely help the industry to inform intervention strategies as “national averages 
and sweeping generalizations can lead people down the wrong path for their particular 
problems” (Brace et al., 2009).  
However, there is currently no employment figure available for the manual workers employed 
in RMAA projects. This makes it impossible to calculate the accident rate in this sector so as to 
enable an inter-sector comparison with greenfield projects. Worse still, there appears to be 
significant under-reporting of minor injuries in RMAA projects since these works are usually 
too dynamic and small in scale for the responsible authority to monitor. The weak awareness of 
the importance of accident reporting and the traditional “blame culture” within the construction 
industry also contribute to this disturbing situation.  
To strive for continuous safety improvement of RMAA works, comparable safety statistics 
should be compiled for this sector. More concerted efforts should be made to capture the 
employment figures in RMAA projects by making reporting mandatory. Meanwhile, more 
government inspections should be conducted and more stringent law enforcement should be 
imposed to raise the overall level of accident reporting. Individual workers and their employing 
companies should also be urged to take the issue of reporting accidents more seriously and 
efficiently.  
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